The subterranean termite Reticulitermes flavipes (Rhinotermitidae) is widespread throughout the eastern U.S.A., where it is important both as a decomposer of wood and as an economic pest. The social organization and modes of colony foundation in Reticulitermes spp. are highly flexible (reviewed by Thorne 1998) . However, the cryptic nesting and foraging habits of these subterranean species has made it difficult to conduct extensive studies of their social and spatial organization. Consequently, we have little information on the relative frequencies of the alternate forms of colony organization and modes of reproduction, or how these vary in response to ecological conditions. Genetic markers have great potential for elucidating colony organization and population structure, but there have only been a few studies on Reticulitermes spp. using either allozymes (Clément 1981 (Clément , 1984 Reilly 1987 ) or mitochondrial DNA sequence ( Jenkins et al . 1998 ( Jenkins et al . , 1999 . To provide a sensitive tool for investigating colony and population structure, I developed microsatellite markers for R. flavipes.
Termites were collected from infested logs of pine and hardwood trees at various locations in North Carolina, USA. Heads of five workers from each of five colonies were used to construct the genomic library . DNA from pooled tissue was extracted using the Wizard Genomic DNA Purification Kit (Promega) after grinding in liquid nitrogen. Library construction and screening was performed largely following the protocol of Glenn (1996) . The genomic DNA was digested with Sau 3AI, and fragments 300 -700 bp were selected for cloning into pZErO -2 plasmids (Invitrogen). I transformed TOP10 F ′ cells to obtain a 20 000-clone library. Plated colonies were lifted onto nylon membranes which were probed with synthetic oligonucleotides consisting of 8-10 repeats of a trinucleotide motif rich in AT (AAT, AAC, ATC, AAG and ACT). Thirty-six positive clones were sequenced . Southern blots of plasmid DNA confirmed 36 positives, for which I obtained 23 sequences containing five or more repeats. From these sequences, 20 primer pairs were designed.
Microsatellite analysis was performed largely according to the methods of Oetting et al . (1995) in which the first 19 bp of the M13 forward sequencing primer (CACGACGTTGTAAAA-CGAC) is added to the 5 ′ end of one of the specific primers in each pair. The tail was attached to the left primer in each pair, except in the case of Rf 5 -10, in which it was added to the right primer. A fluorescent labelled M13 (M13F-29/IRD 800, Li-Cor) primer was included in the polymerase chain reaction (PCR), yielding labelled product which was detected in a Li-Cor 4000 automated sequencer. Heads of individual workers were pulverized in 0.5 mL reaction tubes with a plastic pestle. DNA was extracted using the Wizard Genomic DNA Purification Kit (Promega). The PCR reactions were set up in a 10-µ L reaction mixture containing PCR buffer (10 m m Tris-HCl, 50 m m KCl and 0.1% Triton ® X-100), 2 m m MgCl 2 , 200 µ m each dNTP, 32 n m labelled M13F primer, 0.4 U Taq polymerase (Promega) and variable amounts of the specific primers (Table 1 ). All loci were amplified using a touchdown program on a PTC-100 (MJ Research, Watertown, MA, USA) thermal cycler: initial denaturation step at 94 ° C (30 s), followed by 6 cycles at 94 ° C (30 s), 60 ° C (30 s) and 72 ° C (30 s), ramping down the annealing temperature 1 ° C per cycle, and then 30 cycles at 94 ° C (30 s), 54 ° C (30 s) and 72 ° C (30 s), with a final extension step at 72 ° C (5 min). Following the addition of 5 µ L formamide loading buffer to each sample, they were denatured at 90 ° C for 3 min, snap cooled on ice and loaded onto polyacrylamide sequencing gels (8% Long Ranger, 7.5 m urea).
The population survey included colonies from two subpopulations in Wake County, North Carolina (Schenck Forest and Lake Wheeler Road Field Laboratory), and several colonies from various sites in North Carolina and northern South Carolina. One individual genotype per colony was used in the population survey. All nine microsatellites were polymorphic, with 2-23 alleles per locus ( Table 2 ). The Schenck Forest samples came from an area of approximately 1.5 hectares, whereas the Lake Wheeler Road samples were collected from a 5-hectare area. Sampled colonies in each site were separated by at least 100 meters. All microsatellite loci were polymorphic in each site with between 2 and 12 alleles present, indicating a high level of genetic variability on a local scale.
Expected heterozygosity for the nine loci across the entire survey ranged from 0.30 to 0.93 (Table 2) . Values in the two subpopulations were similar to the overall values. In most cases, observed heterozygosity levels were slightly lower than expected.
The primers of all nine microsatellite loci were also tested with a single individual from each of three colonies for two congeneric species: R. virginicus and R. hageni. Colonies of these two species were collected in Wake County, North Carolina. As shown in Table 3 , all nine primer pairs yielded scorable PCR products in both species. Eight of the loci were polymorphic in R. virginicus , whereas six, all with eight or © 2000 Blackwell Science Ltd, Molecular Ecology , 9, 817 -829 more perfect repeats, were polymorphic in R. hageni . Although the sample size used here was small, the results indicate that the primers successfully amplify scorable products in both species and that most loci are polymorphic. The microsatellite markers developed in the present study are considerably more polymorphic than allozymes in Reticulitermes spp. Within a 1500 hectare site, Reilly (1987) found only 30% of 14 allozyme loci were polymorphic in R. flavipes , with only two alleles present at each polymorphic locus. Working on a much larger scale in Europe, Clément (1981) found a higher degree of polymorphism in R. lucifugus and R. santonensis ; 52% of the loci examined were polymorphic, with between 2 and 8 alleles present at each variable locus. With a substantially higher degree of polymorphism, the present set of microsatellites offers a more powerful tool for fine-scale studies of colony-level and population genetic structure in R. flavipes and related species. 
